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(54) SYSTEM PERFORMING ADDITION/REMOVAL 
OPTICALLY WITH FLEELY EXPANDABLE 
WAVELENGTH SELECTIVITY AND WITHOUT 
LOSS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To realize a wavelength 
selective adding/removing function without a loss by 
providing an integrated amplifier, a wavelength 
selecting fiber path and a passive optical coupler in 
order to selectively add or remove a wavelength signal 
to or from multiple wavelength signals. 

SOLUTION: This system mounts a fiber amplifier (EDFA) 
consisting of at least two segments of fibers (EDF) 
which are dopingly processed with erbium and which is 
dopingly processed with erbium, at least one of a 
wavelength selecting element 230 and an exciting part 
provided with a coupler 262 and an optical excitation 
separator 263. Then, proper amplifying operations are 
performed in order to compensate specific losses in 
paths of an addition, a removal and a passage. Moreover, 
a freely expandable constitution supporting the 
additional service of a addition/removal without 
interrupting the content of a present service is 
realized by integrating an amplifying function and a 
wavelength selective adding/removing function. 
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5 0 r©ftjBR»»77^/« ; f2 3ilt 3t1^ 

— 3r^_ U— ^ 2 2 0<DAt)tf— h221^EDFt^ 
20 V h 2 4 1 ££>IH 6 0 

afi«#*R*t*-5«fc5fc®& («*.tfW«E) £*t5 0 
£0>*J*a>fc, ffl^fetb^^aMf^> EDF 
Vh240^241 ^^r^LTStt^tLM^n^ 

4s<&*2 3 1 Wt, «ri*«>te<Z)BjB#*"tffe«I*W^ 
[0 0 2 4] SSfacomteCT^BiJ^^^Ttt, WS^ir^ 

30 H4577^*/7yW (m^^-f) ^ED 

Fir^^ yf2 40^241 <7>ra«-*A*TS £ , 

^-rs^e^Rtt-e^So ffcbtHZl. EDFA7^ h 
T) »*ffli:EDFt^ y h 2 4 o i*f-^ a 

2 1 o t(om\zxtemm\z.y£'V—*~ 2 

2 0 tEDFt^ yh241 i^l^t^ri^t 

40 ^fc^v>^:Or^^^^^ v^^Sr^fcf-— ^ 2 l 
0co^^-h2 1 3Sr^ttl**T§5^ "51 
ig w iiK2 2 5, "T*fct>, Tfe^-^^l/— ^ 2 1 0 t 

220 k<DM<omi6&mm+&**>*/i'<o*9&mm 

2 2 0 (DifiAO/K— h2 2 3^ bT#*feft5tff -g-^M 

[00 2 5] r <^3ft«F(DADMfflMK60ft tl[ff*ftBf 
50 fi, mjfc<D£?\c^ 0 3 i 4 ^Lfciiap/BfcS^^T 1 




If— ^r^ ^ 2 l OcoA^?K— h 2 1 1 i^iStPo Sb® 
j®2 6 0tt, EDFt/^y h24 0 t 2 

4 1 i:**«-r«EDFASrK«+sajB«#S:ai6o 
3fclT-*~ w-* 2 10(1 A*(S*S:a*#— h 2 1 

2 4 0T*if*S^tb5o 7r^'^?y^2 3 0tt 

U,, . . . X K } , l^k^n) , ::fl r fiA 

|»**n**fll»X, *EDFWyh240Sr 
^LtSSt^ti, jtt^al/-^ 2 1 OCOtU^^- h 
2 1 2{c:M£*l£ 0 r*vfecoR#tbfc3feff-»ttl»*^— 
h 2 i 3 urates ^r-e. ^t^r-f^2 1 4 

#fijgg2 6 0<£>A*Jfc:*5o 
[0 0 2 6] 03 1^1" <fc 5 l-s S»tt^>*5>W» 2 6 
O^fi^^v^Srfco^y-i: LT«/SbTV^<z> 
T% ffiSfeOUi^3W— h tt**»*G>Bfc*» 2 6 6<£>7c 

2 6 0 ^iia40*7^W 2 6 5^Bfe*iiK<Ort«fB 

5o H4lt 30JWi-5 0 %(Pii*P/Bfe*<&1>-— l^*X& 

X£5 0 IE|4^locD^W^^/ u ctt*LTt5«9, fill 

©i*©ix9 *> mm ttffiffl x# a r t a -r 

[0027] ii*/»*^-tr^©lit«KBI*-t-5*« 

»*iiKrtT?»dtrSffi*<Z>#A«ifeS:tt«-*-6 
EDFir^ ^ h 2 4 O^ITI^ h y jy^ 

l£5 0 r^T\ L, te N »4Lfc*«t#EDFt^ 
^ h 2 4 0^:2(Hliiigi-§OT% EDFt^yh24 
0<E>fi£f;i&& 0 

[0 0 2 8] 7r^/<^7^^2 3 0T«U 




^Bfl^l 1 - 1 4 9 0 9 7 



frotiftm^-te "iiiailK" 2 2 5^gftLTEDFt 

^yh24ii:i*, -tr-ei¥t/it*B*ixSo 

* EDFt^ V h£r 1 [eJi§S<£>-C% L i + L 2 

££ 0 rtb^><D "iiig" m^fi, A^I^h2 2 

1 ^Ltpfet-^r^ V * 2 2 Ot-A^^tt^o 

[0 0 2 9] ii*PSixS3t«^tt. 3fcG2S»2 7 5<D£ 

x\ *o«s&<e>a*j#~ v<o&*frh(om^<D±xfri 

S:»ltt03tm^S2 7 0l^y-t LT«t§0 
X, M$k<DAtl#— h<^— «SjW*OiIAP*B2 7 l<£>fc 

ant, z<D&7£(Digw^te&m&&in^iz.mmzfeto£ 

thZo t£oT, ig«)*»COg«tt^3tm^»2 7 o t 

7teiHS2 7 5^al^^ii^srt^*i^rv^So S±g&<£> 

fcfc, ttl*^ h 2 2 3 S:^ LTJtt-*a 2 2 0 

«i$htAW-h2 2i^bttlt^< 0 n 

^(-x EDFt^ >- h 2 4 1 Srii 

H\ iiap*tbS3t«-S-SrR*tLT. EDFt^yh2 
4 1 LT, pfe^— W-w- ^ 2 2 0 ^>A^4<— h 2 

2 1 ^JprTo Tfelh— ^r^ 1/^2 2 011 "iiifl" ft.it 

^zfammm^tm^ ^77^^250©^ 

30 h 2 2 2 {rtH^-f^o "teig^n" *«-§-^*J#»*. 

DFt^ V h 2 4 1 £: 2(Hjiiili-50X, EDFt/ 
^yf241 OfiSWSo aWt- 5 0 %^ig*P/|&5fe 

mm* 1 6^s^xA<z)»:0ij^-ria4^su j a 

9<^8o<OiRfitt^^L*:W*<^iiaPW2 7 1"CB*S 

40 [0 0 3 0] m&(Dm.Wfabf i Mbfa(D£ 5 t-, EDFt 
^Vh2 4 0 i241 <7>ft£ L,t L 2 (i, 
5feiriIAP^ "ai§" <Z)iittrt-e^tSflE*o»AajfeS: 

ttSEDFir/^ >- h 2 4 0^5feiiKt "iiiS" ii 
ESt"C^DSlfA«5fe^»LT«»S:S-rS3&s, 
2 WSEDFt^ ^ h 2 4 i fiiianiiB&i: "ii 

H EDFt^ y b 2 4 0 t 2 4 1 Cit/cSJ L, 
50 ^L 2 Sr»K-t-Si:tt>^iafi«#^aLfc^I7-. u 




^•(DIJ-— t'^ *s#3(eo?-^— f;* rt^WjEff f-®H LT * 

t'*fHm-W.%i<o&ft t Lxv&muimnzixz 
^fi^c9ffi;frtf50l;&£;ft<S&l^s&s<z)T\ f&jg^!7 
-fc'ttft* <o ^ s a$= fe #jrr s fc » tit l * it n 

[0 0 3 1J 0Jx.fi . ^iCTtTco^ y t • y V^O«fc ? tt. 

(1) MviiKJrMUT, Yy—V • /— KfBJcote 

a^r-f^r^csa*^?^ -mm- ass^a*, 

(ftlZ 5db~12db W^fflfdfcSo 

(2) i»*i-s*«#fc«-Brf sa*. 

S*§-£\ 0iJx.fi, 3 d b 1 6j£ft«v'^ 

fAOl*l» 12db~15db (0ijx.fi. {f 

gp^r*i:^3 d b©i*) fcifcs. 

X.fi, 3 d b WM^T-fi, 1 6MOv-^fA©i^ 
fiift 12db~15db if-^-coM^-g-^-yrr* 
i: id 3 d b ©fi*) CiftSo 
[0 0 3 2] fct, #*w©aM**Kfh 
SEftil^ 7 r W i: — flcft Lr * *wt E D F 

£s„ hbsk, ffirafc©«fc$te, jae^-«i7— t 

S„ r<D$mE£ffl<^S.!:, #$gWf£, feM/mik^* 1 ? 



(11) 1$§83M 1 - 1 4 9 0 9 7 

ISg^iiAD/^^^^AOffifflli, 7 7-(^*i 
ftSEgfi* yM7-^ T-JLgf-r e>*tS t©J:9 

£v\ ^antr©^ y r • y ^^<7>«t M^sr/^ 

-CfcS. 

[0 0 3 3] *CT©EDF AffimZ, # fi E D F -fe ^ 

10 S&iE^ix, loco^y >h*Sii:l&SS&£;ftS;$5, ftil<£> 
-iZ-XoTEhmZthZo tfcoT, ADMOii 
»i:aSfta«i?*i:3efia6*^i:*K:, l£-*tJ#lS?S?£ 

ffl^TV^S„ JEfc, EDFA©*««MBi7 7'f^» : F 

20 [0 0 3 4] ^ti5rfT^ h V— if 

(MANs) <Z>fcJ&roJ&$gi&igft#®#*;£^ (DWD 

m) 3t^wy^^«ifijw*j^Ta»«iKttffl-rsri:ds 
-etSo *^?q<ofe2:5iS ; ft<??ii^ii/'i^*^x^.ttMA 
Ny >--?'cDfcm : &&ncmz.mvx\<^z>o m 

a N jB#f£«r36tt S $fev 

Sr— ^W^ft^LTV^S/i^r-fcSo Jg(Cl. MAN© 

S„ 0tJx.fi, — WiMAN©n- • y — KT-fi, 

So tou, i&mmcommv . y- k 

w^y ^nc±i$.mz.0mit^nx^^ o ztib<o{& 

Kffo5S LC - 2 0 0 07^t^ • ->^.xAXfiD 
DM- 2 0 0 077^^!)-f • v/l'f^U^tfflJ: 5 

40 -t-S^*?)fdffl^e.^So S2iHy^^f*> -^«JtCOC- 
3 (155Mbps) XliOC-1 2 (6 2 2Mbp 

s) yy/t-w. %ot, 3*#fi> *^Wf451^tt 

ft£?5 S ^OiIAD/l^*^|gOfc * f-M A N <Z> ta — ^7 

• ;—\?K&^xm^mx-hz>z.h$:m*bz>-b<F>hm- 

t5ttSo MAN77°!)y— >3 >fdOV^T4#frr ^T?^ 
ii*n/l^*-rS ^^T-ASr^l^fCjlfflT?^ S^< CDftfi. 

So 

50 [0 0 3 5] 
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[0 2] ^m^m^^mm^x^mcm^^-t 
[123] *mw<7>mm\zmcxm2(Dffi&zm\<^z>tem 
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[0 4] — tiftj&l 6Sf v/^T^it^^MSfiO 
[^<Z>lttW] 

2 1 0, 2 2 0 »[p]tt*e3IS 

2 11 AJltf- b 

212 tU^^K— h 

2 3 0 ^SWSf 

2 4 0, 24 1 rt/Hft>i^-eK— tf^^Sbfc^Z 

10 

2 6 0 
2 6 2 
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